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(54) PHASE SHIFTER INCORPORATING SWITCH FOR 
HIGH-FREQUENCY SIGNAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide various kinds of 
systems incorporating a switch which does not consume 
much power, can be manufactured at a low cost, has 
linearity, and can be suitably integrated with a CMOS 
circuit for control, etc. 

SOLUTION: In a switch, for example, micro-strip 
segments 802 and 803 and electrodes 805 and 806 
holding the segments in between are arranged in the 
opening of an insulating spacer provided on the surface 
of a substrate and metallic thin films 815 and 816 and a 
metallic plate 825 are mounted on the surface of a 
dielectric film 812 which is supported on the spacer 
across the opening. When the electrodes 805 and 806 
and metallic thin films 815 and 816 are grounded, the 
dielectric film 812 becomes flat and the switch is 
opened. When a positive voltage is applied across the 
electrodes and metallic films, the electrodes make the 
metallic plate 825 to bridge the gap between the 
segments 802 and 803 by bringing down the dielectric 
film 812 and close the switch by inductively coupling 
the segments 802 and 803 with each other. When the 
voltage is canceled, the dielectric film 812 returns to 
the flat state. The switch operates within about one 
microsecond and can be integrated with a multi-throw 



switch in a microwave array at the time of constituting 
a phase shifter, a filter, etc. 
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mSixSfc* R4 1 2«r<ifii£-*I\ rttfcioTKl 4 
1 2^r31LT"^>f b y y^^f^ly b 1 4 0 2 <£> 

^>r^a^ by ^i 4 o 3t^yb^t-Aig 

10 SrtfsSo 

[00 3 6] mm 1 4 0 6 fctBMfc* 1401 ft<D^Z 

b 1 4 3 0 <£>X W ^S#5) 5 ^ mCDKPS^rSto 
tlffil 4 0 6?rILT^U **ire*>5J&»t>. fStt 
ftVttftS&JMKl 4 1 2SrT^3l< £#£<DjRtt:Wll 
4 0 6^SS!«b*V^ 

[0 0 3 7] SiRj*^— 1410 te. ^4 0 0/z mCD 
K)2 5 0Mm^i (MP) , XV#5J2 /*m<OiB| 
££^rrS 0 ^^P^hJ^tWyH402 
20 tt, BS 1 4 0 6 d^6^«SiiSfc»t 5 0 - 7 5 m 

£ c ri 4 1 2 fc<D**fc8M*ffiau b& 

3SoT\ /hSv^li^flSSafftSrffFi-o «&l 4 0 6ft 
mtmi 4 0 lrtcoi /imSJ^rWCif:^^^ 
idSfcSo 4 0 6 til 4 12 fc<D|R|<Z>tSlS3 0 

#/wb*sr.OJKSrgi#TtfT, W^u^hy^^l4 
0 2 k<Dmf&£^-Z>Z.b{zt£Z> 0 114 12it T/VK 

30 £ 9 . mm 1 4 0 6 CO^CO^, BS 1 4 1 2 £r W ^ n 

^hy^/1 40 2^fe3l*Ji{f d^oTkWcMi^fcab© 

t>t>*A/. Kl 4 1 2ftt^ 
>T b y 4 0 3<OiSSfES?»tt. Sife^a-^ 

^VM 4 0 3(0»9^e>r©MSrE8K»ftJB:i-Sii:yiJ=i 

[0 0 3 8] mi 7 a. btt, ^^fl 40 0 {CM** 

WffiiE®Ei-e^'ro rco^ l aM^ciov^T. R1412 

40 <D— ^(DffllttSEAJR^M^ 1 4 5 0 ^r3lbT^-< ^ n 
^ b y y^-K?* 1/ b 1 4 0 3^«!tt-rSo 
[0 0 3 9] 2 . &JH«IRfll|iKS»»ft»^ 
118a, btt, 1 4 00i^Wfc^^, 

^^pxM)?//t^yM 50 2±©^ «0. 
0 5 m) «|«^g| 1 5 2 0 Sr<Sx.^*5&MO$f®* 
Hfi«<0*»tt^^ ^fl 5 0 0 fc^BXtWWBBjEffilH 
r^-r o rtttt, 4««15 12dW>f^n^hyyr 
V b 1 5 0 2(C»tt"r5«>SrBSJhb35»o^>r 

1000 Rxf 1300 {^^fao^-f ^ a ^ b y ^ ^CD^ 

50 *«-&«r*#W-5 0 
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[0040] 019a, btt. WSSr^BSb^oigfltgi 
Ttfsi££^>r h y ^^1 5 0 2&tfl 5 0 3<D 

jS«tj|ft»aj4>tcBiapi-a^>f 150 o<7>^m^p R p® 

Sr¥ffiH2fcW»fB±ffiia"e*-ro a^tl 5 3 2, 

1 5 3 3 tt|6iftS:«#fcU >^ ^ 1 5 4 2, 1 

5 4 3 r±^-f fti^hV y ^WfcSITffiftWWBESrPPfll 

[004 1] 3 . ^JHR|z:Al^.TR«^lR«lj«S*»ft 

02 0(1 K^±MftJHmKl 6 1 5frtt£SS!ttttllK 

16 1 2^5:^^^^^! 4 0 0tS®tt 

6 OOSrKfffiHffiia-C^-ro 11M1 

6 1 2B:^-— ^SfttSrB&Jh-rs^, Tl^^n^ by 

6 1 S^iiLTO^^r^n^ h y -/^ 

^<ommm&&imir&o m»mi 6 1 2^^^ 

*fc, §ITrf«««r^i:**SjS&S*l»3fe-t-S 0 02 0 
ft, 9l±rfXW3ITrfRtt«©W*ft«"rri:im*S 

[0 0 4 2] 4 . A*JR^*TW«#R»fllES**-- 

A*r£ 

H2 1I4, R#T«£JMMJI1 7 1 5£ffix.£^S#« 

17 1 2-e*>^^^Sr^#^>r ^1 40 OKJBiRLT 

v^s^>f 7 o osr»fffiEffiia-e*i-o * 

4 0 0fc*5t*5J: *<DK<^iiapR«#:tt 

[0 04 3] F->3y/7^ft77?'^(tor 
s i o n/ flexture flap) $rfi^^l 

1. ^JR^s^b— i Att-a- 

02 2 a, bft, 2o0>JSv^JRfc Vv>l 8 2 1, 18 
2 2iaotIi$nfcXf7 (stiff) &JR:7? 
^1 8 1 2\z.£<>XftKm,W£thtcm*^ y^tMte 

2>&&9i<Dom9mm<DX'r 1 8 o o sr^pEiaaw 

K®IE®E!-e^:-r o ^Ixft, B3a, bXtflg|4a. b 

W^^yrfl 8 12 ^mffil 8 0 2 £<Dfig<0®JE<DSl 
APft, 7*7 1*71 8 1 2£K9IL3&>or.0>:7 9 3':/Srr. 

*ue><ot^v?s:a-5tt^ia9jc (a 2 2 bic*3vvc) s 

*&9l#TtfT'v>f ^n* by ^ir^^b 1 8 0 

2. 1 8 0 3tcgNtt£i3:t\ b V y^mtt 
— AgSKSr^LT, r<£>;*-f ?/^£gfllS6 0 7=7 y7 

18 1 2ft, fn^^y^^iaotW^ilJl 

SrSiStt*^:, :7? ^ 1 8 1 2 £02 2 b fcfctt* J; 5 

8 1 2 0S»i5:7^y^?' K1 8 0 7^tn 
JEfc:r<Z>;*>f 3>^«rHK 0 -fctt**., W£l 

8 o 6 ±<D5\Tifnj±$m^£ti%<Dtmm\cmmi s 



(7) 4*BB 5 F8-2 1 3 8 0 3 
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0 5^mH^R3jp-r5r tiaoT, JaC*Lfct>i^co 

v7-*y* >M802. 1 8 0 3B, mnmmm&<D 

fcv^j§£\ 7?y^l 8 1 2 i h 5 

77v7l 8 1 2ftft£§£ Uv/f^p;; b y s/:/*B 

10 v>f^P^hyy^*sii©) *#fe8HI*®«H:* ^co 

[0 0 4 4] &m77y7l 8 12ft, ^20 O^mi 

(t >-^<0iiHE*iia»e> ioo// m^m-r&) xvrt* 9 

mm-f&h^pt&o t^l8 12, 18 13ft, 0 2 
2 c RXfm 2 3a ^i:ig$^TV^-5 J; o \z.7.^—y~±<D 

mm&mmK&*)tttfbtix£<. xft (ii4b-d 
Kzstf&T.^ iy^mm.(o) &m^* bKx&m2 3 b 
20 \z.mM£titc—m<D&m#x hKt>JBL**ttitt>tix& 

[0 0 4 5] 2. ^«77^^h^3^i^ 

0 2 4 a ft, v^^n^fy ^ymmi^mm^^, 

fl 9 0 0Sr*"T o v^^p^ hy y-f\ 9 0 

2 , 1903ft, mm&mm 1920 **r*-5 0 

x., «JEEdS«ffil 9 0 6KB3anSn5fc, 77 ^19 
12^ty^l92K 1 9 2 2CDIU»9 (-[HlteLT^^ 
jy^l 9 1 2<0 1o<WftSrg|#WT, rtt?><D-r^^ 

[OO46] 024bft, b — a V tf' — A 1 9 1 2 (c 

9 0 2, 1 9 0 3 fttf-A 19 12 Wt©5> 
«Sr*i-5o ^ti^x., tr— A 1 9 1 2&&m&mft^ 
3i#Ttfk;fr££, ^O^-Aft^*^^^^ 

[0 0 4 7] 3. AJR7 9 2X^7V^^^*— A»£> 
02 5a — eft, ftB^7V^ftt^20 2 1~2 
40 0 2 4(Cj:oT®l^^^fc^^®^^^^ P 2 0 12, 
^r^-®^2 0 0 6, RXf7yy72 0 1 2<DTS:iiS 
-e>f ^n^by^^2002, 2003 Sr^tP*5&P^C0 

T^-r o 77^7 p 2 0 12(t rtufc^t^-^J: 9I5< 

200 0ft, &<Dct 5fc»f^"t-5o 1^2 0 0 6 ^77 

3^2 o i 2 ^:<ore^c«BE^BliPSi^ftv^&e>r^. 02 

5 b [Z.^Sif^X 0 2 1—2 0 2 41*773^ 

7 P 2012^W^PXhy?/7 P 2 0 0 2, 2 0 0 3(0 
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[0 0 4 8] 18 0 Ot^t^ty^gfHL 

T\ t ^ 2 0 2 1-20 2 411 j*^— y-XtesK* h 
fcS8Rb-C<fcV\, 

[0 0 4 9] 4. AJB^9 2/^^^^»»I^ 
026tt, ^KlS'S^fca&tel'W b y 5/^2 1 0 

2/2 10 3±<D (&Xfi^Zfy<Dj&&$:8?rZ>1ttolzn 
i210 6±<D) 11«I2 1 2 OCioTM 
2 0 0 0 £ £ £ lc»*5*»H<D»ailfe««<0^-Y ^ 
2 10 0 Sr»f® jEBBIS'^*-*" « t >-S? 2121 — 212 

^^^^^(^0X77^^2 l i 2£3tfH-£ 0 

[0050] $\±ifRm\Ttf %m\s^&mmmm<ox 
i. ±m\±ir&mm&m*.&&mm 

H2 7H s>^l 4 0 0fcS{RbTV^52S* 
n^hy y^2 2 0 2 fcSBR-r*AJR«2 2 1 2ffl?|_h 

6 %mJiz>*mji<o&mmi&m<Dx4 ^^2200^ 

®^BBl-e^-r o y^l 4 0 OKffilbTOJ: 

^^^mm2 206 2 1 2 k<Dm\zfttM£ivfrm 
mm 2 256 ir^m^2 2 i 2 k <om^mj±^mu^ti 

5 (— >fr. Tffl«i2 206 2212 
£E*Sl*PS*bTfeV^ fcfetf* ^221 2j&*3l#±W f 6> 
JxT, r^yfSrPKo -ttu**., ^^^f 180 
0, 1 9 00l«Lt, ;*>Y>^2 2 0 0H ^>f^ 

y * m&T s it » izmmisitt bfetf-r r t « 

[00 5 1] 12711 * 2210, 22 

1 lXT/rttfe0K0M*rt©^9X^r^-t^?LSr^ 
To *4 y^&fr<D£5^xM&TZZkffi^%ZX 
$>5 5o *-*\ Tfl!l««X^>f hy 2/^S:»dl 

«r*SBU ^;ft,£Bl2 2 1 2\Z.MiLX±mmz*tTZm 

[0 0 5 2] 3tfcKM*^fcffifl!>3a(6«t>*fc, 

2y^W»S**fc«>fcK2 2 5 6 (c3Sf£l bfcJh«9l 




«M»¥8- 2 1 3 8 0 3 
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-h»f««Sr*LT:J;v^ iffiigiJttfTOl 
k £tiZ>Z.k\z.t£Z> 0 

[0053] M&fe7 7y7*m%.&m&j£mmm<D* 

1. W&feWkT-J*^ 

EI2 8a, bll H2 8 bfcEHSSnfcHft«>2o^ 

>f ^^BtX»»IH2 3 1 5<D«^fcJ:oT$tefc:«M3S 
ivtcx^ y^k&t£Z>&&W<ot&mm&m<ox<< y^2 
3 0 0 S:5pffiH2lt5WffiESBt?H»i-So TiW, r 

y^ (12 2 8 b<D2 3 1 5 IB) KSSU XW»2«ffi 
tt«6j»^>f by y^Kll!i^-ASN«Srf^aBB^>f 

20 y^ (EI 2 8 b<£>2 3 1 5 EH) fclfflSi-5o w*l,e><0:R 
ffiS:, 123 15 fc9ITff«S2 3 0 5, 2 3 0 6 t© 
ffflXteBl2 3 15 i:JiiBgiJi«f»BiK2 3 5 6 £ cDfB<£> 
if t> jWcSWHJ S ttfcSffitc £ o T h r^^-e 
££ 0 V*ofcA/jR2 3 1 5^2o«© lo(:A5 

»»Wliia*tt#fiELftv^i:fca« 

t>b*ttt*fci»«ai"CS>S!S:C>tf3ITJf) «ffi^*tb 

EI 2 7cr>«^(cS^HbTV^^ 0 /W^^^R2 3 15 
(1 &J1»W 72 3 2 1. 2 3 2 2 fcBl 9 #tt feiTT*5 

bSr^fflt-^^>f ^^1 2 0 0^W^5^fc5 5 
as. tot t^-<— ^p B p®Sr^^ 5/^2 2 0 OMSMb 
TfPSr fc^t*#S"C*>-5 5 0 if*>fe©»^fct>. X>T 

[0 0 5 4] ft#WK. 'W*#/W3J»J£IK&. r<DB 
40 OfiKSriSffl b^oaffi««SSr-<0|Rfcjffi-rf»«9->f 2 V 

±«g|±*fmffiR2 3 5 6tfd»!)"T?*<, 51 

[0 0 5 5] S^MTHO) KOftSXWJWSB:^ 

(Euler buckling criterio 
n) (cfe#b, ^<o*U^spJi. fcbt>-r*asK<0ff$ 
S b/cffi(0¥*co 7T 2 / 3 fft £ffix. s * fo tf* 
50 <0KttJffiB-f-6B«:W«bTV*5 o 




15 

[0 0 5 6] 2 . 3k»«b»*»<& 

^iyf 2 3 0 0H ^^^n^hy^^il 

0. 4i*mffS©T^5=!>AISa»«ISr«*-S 1. 5 
//mf 0 0 vm^&X 3 0 /imfi©^5 ^ ^ 

[0 0 5 7] 3 . £ bTOSfft SAJRR 

^yf2 3 0 0tt, 3^1 4 0 OlcSffilL 

^ T *) fait bfrfc 1 -d(D^4 y y ^XtWK 

[0 0 5 8] 4. lHtt^&tt;t<52K££&JMR 

El2 9ft, y^2 3 0 0<D{gIEi LT(DX^ y^2 

24 5 6ft, ffltBTH^WB^ 4 15 fcS«i-£ 0 ^ 
ft, l3^^n^by^^?l±{fK/^7^t 

ffi»t>i**JR 2 4 15 lc»jRSiT,fcA*^>f ^ n ^ 

hy s^ft, ^241 5dST*f e>n5fc#»ia^>r 

^H7hy y?2 3 0 2fc»«5S*L5dv Xft£l2 4 1 
5^_b(f e>JxSi:#lIffi5l_h«fWSK2 4 5 6£riSbT 

[0059] mmmmm<D^^ y^ 

5>^T?S>5 0 Lj&>bfcj&Sfe, rtbb<E>;*>r ^ft, 

[0060] i . 

12 7 ft, ¥-«*«V^Tf^6>Jtfc*BSSSfriSU H8 
tt¥— «*«v^T»rt*i^fc2o^m^»©ila'&to* 
a°pS-Cfc^o 1112 9ft, ¥«i^S$rEl^i-^o 

[0061] 1230a, bft, h—^Bi/yyyymm 
S»^>f5'f2 5 00SrSU rco;*^ ^ft b— > 3 
^^^^^<0|iIte«^if*>6>A^fflS±^>«18 2 5 0 5, 
2 5 068rfflV^5tyv?2 5 2 1, 2 5 2 2(Cj;oT$; 
»SixS&JH^9y^2 5 1 2Sr-gt? 0 W^n^by 
^^2 5 0 21^(1 ^^n^hy ? ;7 p 2 5 0 3 

0 0£, H3 OcfcH»*ixfcJ:5ftJi«*6tt»^«to 
TtfjE^Sr ias^£5-Cfc£5o -<om&s b—i x-3 
^^^^^ft^K^^H, ^ow^xhy^ 
2 5 0 2 £rK-#b2*# 2 5 5 2 fcgSBM-*XftW ^ n 
X h y 2/^2 5 0 3 ^>t^fe^#:2 5 5 3 -5* 

[0 0 6 2] m 3 1 ft, X«( y^ 1 4 0 0 0*ffiSSfi 

3^2 6 0 0^ 

¥I1-C/Tt 0 &JSBI2 6 12ft, ^TSrigSLTA 
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Tff WSk 2605, 2606 (Oil— JES^S-So ©fig 2 6 0 

5 £®i2 6 1 2 ^<^ra<oii:«t§iT(fmjE-cwT, 

WT^>f h y 5/^2 6 0 3 tmU^ 

T, loW>f5;f^i:5o ifiM, 1H26 0 6W 
S&l-J: 5 ^CD^Sr^^n* h y 3,^2 6 0 4^3I£T 
tfT, i&<D^-( s^SrfiHCSo ^2 6 12ft, ^2 5 0 
Mmffi3U«K)4 0 0 m "CfcoT J: < , rjl^^ 

h y y7<D±m2 *em<Z>g)f^«SSttSo E8K 

10 TffS^fcfcifcSo 
[0 0 6 3] 2 . 
133 2 a, bft, *SHS (SP3Tit*t5) 
^^2 7 0 OSr^ffiiaXtKWTEEBoia-e^U r<D;*^ 
y^\t^ 3/^1 4 0 0 f^ffltDPgH"^ 3 oO^^f ^ 

y y^2 7 0 lfc«jKS4xfc#aAJWR2 7 1 2, 3o 

<D^-^mm2 7 0 5-2 707, ai^si-sw^ 

b y y~72 7 0 2 — 2 7 0 4£Mfx£ 0 3££ 
^ ^jgflpKSSWWfc. Xft^otB{;i;}oV^ia^£;fr 

[00 6 4] ^7f2 7 0 0 ©*«fr&ifpa! 

ft, t^3o(DTW^^n^ b y ^^©ilWBJb<oltm 

[00 6 5] 3 . 

EI3 3aft, ^8^>f ^^2 8 0 OSr^ffiBI-e^L-, r 

30 *tsrH3 3 b{c&n J m^mM£frfc7^/i'?\c®im-rz> 

rt^T#5f«)55o ^>T^^2 8 0 0ft, MK2 
8 12 Sr-&*. m^r^-<— ^ 2810#6 ooffl^jv 
-f^p^fy ^^OUT 1 -OUT6Mffi^t§^r 

^j-v>f h y ix^ft, sa^>rrSr»*b"CK2 8 

1 2<OS*f«BJ-»«b, 3&>o#*ftR2 8 1 2 0M1 

^#r*>?B-rfc«)K>f ^^^*-&tro ^s^ft. K28 

40 12 8 1 2 ft, b y ^^tti^W^ 

b v yyfrt>w.ffimm£tix, i]E4sii& a 

[0 0 6 6] EI 3 3 b^7^;^XIW ^V^S 
^/B^l^T, OUTl-OUT6fc«»Jilfc6o 

coa^^>r^a^ by ^^ft, m*xt&&*6X\±x*7 
=*>f*y-c 1-C 3^1^>r L 1— L 3(OV^-Ttt 

[00 6 7] fiF5aHlSM<0^a^^ (shunt 
s w i t c h) 

50 S3 4 aft, &K--m&i-&KX'f y^m&%mm^. 
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Rxrm 34b te±i&<Dm*^ yttwmir&*&m<Dfg- 
mmMm<Dx4 ^2900 ^mm^-to & 

M2 9 1 111 eitTif kift/TA^-f h y v 

Rtf&mm2 9 1 2tt3l#Ttf feixTMW^n^ h y 
y Xt£*t L#»-»ttS&tt«rtfsSo 
[0068] 0 3 4c &U?0 3 5ail SEJffitftK 2 9 4 
0. 2 9 4 1 2 9 4 2^>Dtx.6^^ P V— 

»«* ffl$M»*>f yf2 9 30 *r¥BBftUWffi:£flBB 
T^-To ^72 94 5, 29 4 611 &S®£2 9 3 2 
£ 4»*i»K 2 9 4 2 <D±m 2 v rnCISl^o r <Dg|£r 
»«MiU»l2lSB«f So t*»K2 9 4 211 M«#:2 9 

£*tS 0 *:!fe#SU»2 9 4 2(cHWPSttfc3ITtf«ffiH 
K2 9 3 2£3l#T(fT. *&mx&m*mz»itot 

So 

[0069] 035b. c 11 ^ 

^^SrSE»"t-SfflSU^»tt#>«r^>f s^2 9 3 0<D£ 5 
tJ:<, XliH36a, b (cH^SttfcJ: 5 M*— Ri 

* h y y^±©imi««t±ot»*K*ti^t5 
[0070] &mmrnw<om£33& 

±m<0*<< s^Sr, i37a-c, 03 8 a. b, XT/ 
-C#So 

[0071] i. ^-^s^-r y^m^m 

e>a*^srids^!!i:*ixs, CMOSSJMUr^ 

ttfe<D7 f ^^SriSfl|««-C6JlTai5o ^v^-e. *hy 

|xi;f^(timed etch) (^o^fX^X 

L, ^Zfyfe^T y^Jj^Xs*— (step cove 
rage) SrS&tf- Sfc»lc«*MM*Sr»or t #*>*o 
acy^v^S:, BFfM«$. #J;ttl WatllMm 
i«<xyf^t5 0 B3 7a#i 0 JJCV^TN — r^rt 
—&V»^**ffiJi^et/S^>f ^ h y jx^Mt 
«Sr»jSK-rSfc»fcy7h*7A« TiW/ 
Pt/Au) £r±£a-rSo fcLW^n^hy^/Sr^ 

m) LJ; 5 fci-Sfcfctt. rjifc<Z)W^p^h5?'^ 
^cfct)^<-r^-^SJ:5(-^^®^:i6o#i-So 
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—ip(Dtz.mz.^ comm. ^^^^^:*^ 0 

A«»«Sr«Mi-s 4 M m-C 
T^^^^ASr^^^^-TS. X^ffilCVD^^^ 

^-r^) o ma*. *fc^>f rflflffiSr«5o ^v^-c, * 
10 h^h^xtVt^U a>o, w^t^r, IK (#5 4 0 

^X-^T^ir^?L^Eilji-Sci: 5(c N /^-yftts. 
Zfcv^, 5>^>^1-£ (#l;til AIM 

IXKOH) o 0 3 7 c#fl8 0 B£<£>TMPBn£ 

[0 0 7 2] ^CDXn-fer^ll Jt««Jli:*«J-C. VJa 

20 eiimbcmo s*jw«^iiiKxttte«>»aia»t*K* 

[0 0 7 3] 2. ✓MT— sK* h^Sjh/fc*^ y^m 

fxjxhvv ymmm stept*- s <t 5 ^ 

0. 3//mJ|$cOTiW/Pt) «U»fr*aH-a o 0 3 

-*Jijcj^aoffSfci^«©ji^Jt«ii-So ^coff^ 
#-rs^^(-^s 0 M^fnoon #& 

0. 4 jumJ^^^T/^^ — ^^Sr^T-rSo »CV^ 

^^-TSo @3 8b#E m?>^M7Sr^*t5 
*:#>t;i^7j^&Jl (conformal metal) 
40 CVD^y^ry) Sr^b, ^o^hy 

TrtJK^©S>e>^S9f"Cr<DAJRSr^*i*So 
[0 0 7 4] ^rsr*-f»ritu ^:V^T« 

y 7 h^-^§rfflv>x*ai-s r t hXZ So 
[0 0 7 5] 0»HttM<D»tS4» 

04 oil *58M<o»aHJS«©4 try h^x^K^F 

50 HBSSg^B^ (switched line time 
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delay phase shifter) <DW$&$: 
[0 0 7 6] 2 . \&ft$Lft/^ 7>V y K^&tfSSM^ 

B4ia», ^m<ommmmm<omm^^^ y^& 
mttz y*v Mwnas^ :/y * K^p#raa®^t@ 

JW««<Dft*Bi: 1 : lMfilSr^rrs. tLW^#$ 

y ^ kaa**— h^c>^-f ^y ^ k*6»sj*— h— <z>«ta 

[0077] ttyr^T^r/nw (afi*R**«»^i) 

^ ^^ffi««^J;oTft3£S*tSJ:5l^-Y^y ^ 
K3 d BWAsK— bJtJcf^e>n*o a^^^^y^K 

y 5/ K tf 5/ h <E>t£JRSSRM:, 4 5 w#-c 0 d» b 3 
6 0 m<D 4r<DtftfH £ feU^ 5 n fc Sr «rfBMi- 5 0 
[0078] 1141b 0fiffil3!&*B#Rtl-fr. 3 d Bff 

— h — h±<D^^C y^ 

[0 0 7 9] 3. J9MftAffiil!U»MK 

I^S-tbfcJ: 5 l^iK(-ftot» l/4Scgfl9BS£r 
»oTffi«£*i/rv^ 0 E13 3 alc&ft 

* J: 5 **»M<0»ailllfc«<o*-#a^>f y^K/ 
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Six*. «fft*nrte*-fe^^^<o#»w:, ^efM^te 

*B<D2 2. 5AS:«^-r5*e>tf. 2 2. 5^<Dif^l£ 
ffi-C0 3&>e>3 6 0*<O4fA/*ffi*aSrt>«ft"t-Sfc«>^3 

[oo8o] ^aiiiihfycoi^miicm 
i. r>*-^*3feWWtt«iH 

B4 3 ate. WT^ft (b r o d s i d e) d^feft 
O^tbfc^rS]^ b OS SL©7W —AW bfcfS-g-jgtffi 

u:51-5B?ra«u t= (l/c) s ine-?$>9, 

RTIB«FlBiI3KIH (El 4 3 b r*»MI«6«©*«aRS3?:tt 
H 8 J: 5 *tt^;b*¥«KS:*>f s^*rtt«t- 

20 5) Sr. #*fOXIi7W©*f©#f^7V-f©ir 

■C#5t?*55 4X4t^7WSr*to 

H4 ofc^SfrfcJ: 5*fc«>"efc5o hv&D-7T 

W«**ffl«36S 1 6 !7;y hT*fe5^ bfc&fetf. 
7W3400 $J 8 . 9 c m<0«!lft StSfo 

[0 0 8 1] 2. ^S^/WatfS** 

30 145 tt, 9*^ ^^/Ha*B*atBCJRT W ©«W&Sr* 

fe»0W-<fcoT\ ±22. 5, ±67. 5. ±112. 
5, ^± 15 7. 5^CD^*f^^i#^^Bj^i- 

40 b^b&^sfe, -g^ 1 o(Olf-A L^M$ii*V\ 

[0082] mm$g&m<oi?—&myi 

1. ^h?- (Butler)^bJ y?Xl?—J±m%l 

L^e>4 LXtfi R^e>4Rt?a»sttfc8 tr— 

hSr^-TSo S4 6bf*, ^(DM{c£^X$&±£tltifr 
o 1 Ld»6> 4 L»tf 1 Rd*e> 4 R-CffiSR^^-CV^ 8 T 
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5 f-^^-TS. 8 f-A#- h_h«>¥tt£t£i:ffiJ3Slf 

5>^:^tt-fiEIC^< 0*VDtoJtf-A£:51tR-t-5 

— ASrimSt-IStt-rS- IHB#tf— AJ£ 
[0083] 2. (Blass) ^hU y^T-M 

d>b«3^&, SJcM*^tl^Cm («*, 2©«R'<t) 

©If— AS^Tf-fc^ h7- V h y sr^tlV\ 

cus&m-rs 8 tr— a h v v?*<DW$& i k7F--r 0 

otDP-g- ? 1 *»t> 9 Srii LT 

ittHS^ 7*13 ^V^Vay (linear lengt 
h progression) 3r^Pt"<5 w i: # S T?#, 
o^rtv h co If- A Sr £H f*i ?ftt©i^lfll t~ E£ $ 
Si£#-C#-5 0 -^(i*?, if— Atf— MW©i*jgi£*-f 

^ ^ ^ j/a^gft \zm u t<@bu if— a © mw.3uz mm t* 

[0084] 3. a— (Ro tman) UVXt* 
-A3SJR 

h-^^w^xtt, SjSIt w©v»< oa*©*tf— 

If— A^- h^m^OWVXcDW^t-ffio-ce^tl, 

^^/v.^-§rJtK^-r5 0 i48li, 3 0M^©B 
j&T W (Ci^m-r5 3 0 tf— An- hWl/yX©W 
Sr^-To Y=7— mi-??^ Y V y? x{cmvx<t>£ 
5tc, ©n — hvyuvXf- A#— h£r, 

©»aisatf!ioiMi#iH:i«»jst^-f ^^iaot*-§ 

S^-f #< ©iKUfffc"— A^k^fifc*— AS: 

[0 0 8 5] 4 . WJmWT W if — AjgJR 

oTiESS^fc^*:*^-*. ift^^-v-^/WK^nta 
^Sr^-r5fcfc(C{gffl$tb, ^rdnliH^T WT© 

*Is ^H3S)»Wll^3{->^-rs^:ffi*PfiS:^-r5-t^ 
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(phase — spoi le) it hX*% <5„ 

[0 0 8 6] nmT-©ffi^-te-^^(i, B^St^'f f"^if 

ii-T, r©^=*/wKl£J;oT*^£ft;fc^ — :/©# 

^i/-i?cD3 6 0&7£&%$-%.z> o &&w<Di8-mmnm 

[oo87] mmmmm<ommx^m-m^t 
io i. m/fftrift 

[0088] #}mmffim<Dmm$m9i 
i. 7>f/u^a«aiHi»i 

2^— hr^^Tfcot^ 
20 {cFfM^^S:ajS$-ar€.-*, JPKJB«ftR*#X«:»iDt 

««SI*t*±-t-5 (H^XttS^[iIi5&T-«^$^fc) 
(s tub) -Cfe-5 7-</W^©*itB&S:^-r o iiiS 

[0 0 8 9] 2. ^^7^1*-* (c h a n n e 1 i z 
er) ^ yl-Xs? 

^<<Oi«jSiSiX^7 L A{i x iSV^JSjft*^^— £?*^K:«- 

40 T, V^^Attlg^Mk^-tirSr td5fo5 0 ^tu^^l 

[00 90] V^AJttfJMfcftare* 
•To ^-^v^7-Tif«, V^if A1iP««S:flWr-r*it«! 

50 oT. m^t£^*ls*7>(?y><;\>frifi3t.fem3&?i^* 
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»iBiat«©ni«5R»xH:iRi c < &mnmw<o*m&& 

[0 0 9 11 3. Iff/M^'fyf- ^v^MI^S 
-g-fflll. M5»M#OTTS*SJ:si5„ low 

[0 0 9 2] 13 5 31*. -fe/Wy— mifroT^-^tSHt 
7*'M ^RH©^ f f — y v;Mt£- SrigRft -5 «fc 

5fc (^i&ttteXttiilbttfc© jg^-r-sr. 

t*s-e#So i ©&#«-£-«, te^fefSflWJfcSrfil-tU 

S*t5, 03 3 a, bte, 6 ^(D»-^Sr^-r e 

[0 0 9 3] 4. T^T-MttSKlWftraP 
Ki:^^©KJai«r^7-|4. *©iM#3li-f--«J-8sfc:.fco 

[0 0 9 4] 125 4 tt, y-fsK— ;V7yftSr*L, £ 
^i&^-f y^teatcio-C 2 1, . 2 1 2 , 21,® 
/WT^xT-Sr3o©^»© ^lo^SSStsr 

iIiP©PslffJSig$b5s, m\L<D*«( ?=i-*m 

[00 9 5] 05511 ^ffe&Jg^Sy * ^ Sr&tr P3 
l^yfTyft (patch antenna) 
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©ifiSJSSE^W s^^tt, r©@©«f jti-rw^^S-^JR 

te«aM*y v^t-gass-*-*, tfoxj*, moo 
[0096] r©*si©te©seaw:, nrn^MftSfltK 

g^&tcd, ©^l^fc^Si iT*fc-DT, ^©i 5 (- 

io [0097] 5. wm&.-tsmi&u—ymmmT^'r-tT 
w 

/W* (Stealth) &ffffi N TVWU 

(j amme r) «sr©7 WSrMtSigSi: Lt> 

i©TWSrffli$-r.5flfe©7 p 7s/ -A©#l^BI© 

20 [0 0 9 8] T^rtT^M^^ 

*-Cs BINfiftllllftlcStP (d e tune) -f5, 

#5. *H^>^. S*M*5F5M9-8-©«fil^Sr»*-r*ri: 

fc©£fBfH©StW§r, ^©Sfil^-BItgffiRCST^T- 
©^s/^©tp©*^K©0iimSf!l©^ 

30 tas-r^&o 

[0 0 9 9] 3£H«I« 
Sr 1 o^JipSf-TSo 

[0 10 0] ^©^rfc, *f», S^«ffiSr, * 

[0 10 1] ei±©«ffi|HHbT3ei^T©33ISr5B*-t- 

40 So 

[0 10 2] (1) «tfcoT, (a) 
IB«^nfc«ifc©^^-y^prtg^t@*?-. 2£U! (b) 
51»-t-SflWB»«3l^f-|B©8Btt«r-&^ (c) *tffe«P 
ffi*^-©#*^<llR]prrtB^S-{i^-5^^< Hlo© 

[0103] (2) JBi*ia«©»ffi#ic*sv^-c, 
(a) iwnBSKfi*^©**^, KtiWi-h. mam* 
50 iBieaiiMw-t^vM:, ffS2&-smm^^^> 
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(b) MIB2o0^^5'^ttmiH®l^i^BS-tr^^ 
[0 10 4] (3) NfHIli-efeot, (a) 
©Ti~f» Xt5 (b) UBft©^W , s'^««PMaHi3K 

mmm^z^Z; (c) meRfrmjfis^o^-^^fli 

striae < 1 t> 1 o©*-r ^©k^mierSf 

[0105] ( 4 ) 3 «lBi»©B#ffijI®$Hc:*SV % 

[0106]. (5) 7^/^I«iffect, (a) 
A^xtf— b hi, (b) mmAtitf— b 

[0 10 7] (6) g|5^|S*©7^/U^S^tC*5 

[0 10 8] (7) Mffim&XibiX, (a) MM 
_t©3§ 1 »#©_h-C/>& <i:t>2 o©«±fc^a*Sixfc 
DE, (b) MlEK±©»««*-Cfc-aT»»o!trBaaR 

±o«2«#icsnei-s«riB9«««, , so? ( c ) 

(d) L#v*ffiJ:»>H<a»oMeW««*i:iine3IT 

tf £ © w (-top £ tujtmji t ms.9\ rif «s t #t& 
[0109] (8) i*m»M&<D*-j»itfek#mm 

-a-8 0 2, 8 1 2, 8 0 SWpCfr&jlV^W^ta*;*/ 
[0 110] 

im&¥fWtiimi:<D?vxU7 7^l'x] *JHte> 1 9 
9 3^7J3 2 7 BfflM£frfc*B^tFttlPSB0 8/0 9 
7 , 8 2 4 «SiHtKI»aWT?*>«. 

[El] f£fcn©-<^ ^t^j&^/w^ 
fcoT, afci¥®0, b«»f®IEffi|2I-efc6„ 

[0 2] gE*Q©#y ▼-ffllB36*W»M***-*-B|-e*> 
oT, ate$rffiIEffi0. bte^ffidJB&m-CfcS 

[03] S'a^tr— AS!lB3tSEIM*Sr*-*-Blt? 
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fcoT, ate£l#l0, bli»rffi0-efc5 
[04] 03©3t^8S«Sr^i-E-e*)o-C, a 

0, b«®ETOP^ffiO»f®ll|-CfcS„ 
[El 5] ^gB©@a^0J©Kf^J^fr4r*-&;*-'f 

s/^-Sr^-rill-CfcoT, ate¥®0> b teM'GzS©^® 

JESUIT? $>5„ 
[06] 05©;^ s>^£iFl-0T'fcoT:, ate05b 

dSXftnttflfrDVrSjEfiH, b hfcW#e©#rffi:Effi 

ei, c « b {csa:^K^s<o»fffiiE®iaT?fc-5o 

0. 

[m8] *&W(Dmmmmm<Dwmm®.*'( y?-v>m& 

[0 9] 05, 6©*^ s/^©^aSr^i-5p®g|-t?fco 
t\ attlooft, b tefl&©^t©0, cteMMte© 

[010] *»M©»3l3fe«W©flfM«««r*f*^'f 

s/^s-^-rgi-efcoT, a tem&wowtffijEffim. bi* 

BHifce©#r®:Effiia, cte3FB0-Cfc5„ 

20 [sin ttw<ommmmm<oTvmm#Bts:iT-r& 
[0i2] 01 i©^ws'^-©sis{^« l aasr*-r0 

Tfcot, a tetSfffijEffi0. btt^ffi0-efc^o 

[013] *5SK©»5S3l}£^J©2o^JR^Sr^-i-5^ 
<Y S'?-Sr^i-0-CfooT, 3(4^0, bfigrffilEffi 
0. c tei©;*.^ 5'^©f|b,©iPoM©¥®0"e*>-5o 
[014] ;£3§W©#3I3gi£#!l©-^>f ^ n X bV y -ft 

30 oX s a(2#fffijE®0, b tt^©^ffi©Jp®0, c «IrJ 

[015] ^fSW ©*?jI3IJfc#!J©-v>f ^t3^hy-> :/1r 

oT, aii»fSjE®0 x bttalcSllL^®iEffi0-efc 

[Ell 7] Hi 6^ ^^<D^iPpS!Sr^i-|a-e*>o 

[mi si eii 6<d*^ y^<Dm^m<D&m%^i-m-v> 
[eii 9] eii 7 <v*^ y^&mmm&m&TF-fmxh 
[ei 20] *&w<D&mmMm<D2^<D&mm*mirz> 

[021] ^M©^|tM«©2o©A«|RSr*-r* 
m<D*-i ^^-^-rEI-CfeoT, attWfffijEEEk bll 
50 ^PffiEJ-T&^o 



(15) 
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[02 21 *8B©jfa^lS«©X>f © h-v^g y 

0. c ttr jy^O^ffiE^&io 

[02 31 02 2 cCD^-f ^^RW*<0*aS:*i-|a"e 
fcoT, a ti5£r®IEffi0. btt*a<05pffiH-efci 0 

[02 4 1 i 2 2 c ^fOlt^l^fl-efe 

[02 51 *«MO»iilll6W©7 5^^^t 
[02 6 1 i 2 5 O^-f ?/f-^l^»fSjEffiio 

[02 7i ttw<Dmmm»m<o$\±wnmf:*rir&x 

[02 81 *»MO»ail«OT<DK»^fe^S^-f 
[0291 028 (DX-xf ^O{guE<D®TffiiE®0 o 

[03 01 ^Wo»lH»f-e/3 vt^Wi 

IS^^^f^tH^fcot, a(i»fBEa0, bl* 
¥ffii, cfi^cDfgiEcD^ffiIES0^fc^ o 
[03 11 ^HO^||J|||W<o¥«2K18:^-f ^^coftfe 

[03 21 &&W<D&mmi&ffl<Oh— is a yt Vi^^ffi 

jE®0T?fc^ o 

[03 3i ^w<Dmmnmm<D6mt)x^ y^&Tjk-t 

0-CfcoT. ai*¥®0, bte^/i^ft^o^cDJ&ffi 

[034i #&m<oem$ffim<D&mx<t y^mm^ 

tf>^B0t*fc£ o 

[03 5] 03 4<DiI;tjP<Z>t&^0T*fcoT, attWSH 
HEU bttr<o^>f^^cD*aSr-&tflHlBH, c teZ(D 

[B3 6] B3 5^>f^f^ta"ej!)ot, att 5 ? 
ffiH, btt»fffiIEffi|g-C*)So 

[037] &mw<Dt&mmMm<omfa&m&#Tz>x'f 

[03 8] 03 7(Do^©itfcot, att^lKI 
m<O0, btt^JR««^^^^^«<Dia o 
[03 9] 03 8(Do^tJ)oT, 

0o 

[04 01 ^9Snoi^|llfeMoNpn^9lB#(0|g||» 

0o 

[04 1 1 ^wo»aii*«<ojEft»tB^-f * k 
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[042] *aw<Dfm^m<ommtbfmm»%m» 



50 



[04 3i ttw<ofsm2mm<ox>r y^^m-r^r 

[04 4] 14 3©7W©¥IB, 

[04 5] ^B8©fiMII»«<0^>f y^ftttffl-f-S^ 

^^;«Mfii7 l^>f OlH]K0 o 
[04 6] *»88©»M**«<0^>f ^^fcttffl-***^ 
h7^v h 3 y^^SrSfi-efcot, ai£(Ug&0. b 

[047] &$&w<Di&mmMm<Dx4 s 

[04 81 *»M©»3»*JI6ffil<0^>f ?/^««t^3 

[049] *»M<o»asa6«i©^>r 3^«MfeflH-5n 

[05 01 ^MO^*iSW<D^>f i/^Srttffl't-sai 
[05 11 ^K<0^*lS«|0^>f y^tttfflt"*^ 

[05 2i ^m<omm%mm<o^ y^^m-r^ 
[05 31 *»w©»aiijii«i<o><^ s^sMem-a-f 

^t°-^V^S^InligSr0^-r5ll]^0o 
[05 41 ^M<D^iaS«|©^^^^Sr«ffl-*-S^ 

[055] ^wo^aiiiKwcD^-fy^srttffi-rsn 

4 0 0 ^5^^ 

4 0 2 -^>f hy s/^-fc^i'h 

4 0 3 -^>r^ci^ hy yttjfjzsb 

405 

4 0 6 
4 10 
4 12 
4 14 
4 15 
6 0 1 
6 11 
6 12 

6 13 

7 0 0 ^oiy*? 
7 30 x^y^ 

7 6 0 ^y=f~ 

8 0 0 ^-f^ 
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